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improved batteries, new sensors, novel kinds of displays, new or
improved industrial electrolytic processes, and photoelectrochemical
systems.

An area of research with wide-ranging possibilities for new
technology concerns the deliberate chemical or structural modification
of an electrode surface to improve or change its capabilities
(5,6).   These might be, for example, selectivity toward one of
several electrode reactions, catalysis of electrode reactions, or
inhibition of reactions.  The surface modification approach could have
an impact on essentially all electrochemical technologies, from sensors
to synthesis to power sources to corrosion protection.   Surface
modification, in effect, yields new electrode materials of quite varied
design.  Strategies now under exploration include the direct covalent
attachment of functional groups to a surface, the adsorptive attachment
of functional groups, the underpotential deposition of metals, and the
construction of extended layers, ranging from a few tens to thousands of
angstroms in thickness, on an electrode surface.   These extended layers
may involve amorphous metals or alloys, polymers, stacked monolayer
deposits, semiconductors, artificially modulated materials such as
superlattices, and composites such as microparticle-containing polymers.

Very important in current and prospective electrochemical technology
are dispersed electrocatalysts on high-area supports.   Opportunities
exist for developing new catalysts, such as alloy clusters, improved
dispersion techniques, superior supports (especially among the oxides,
carbides, and nitrides), and new binding polymers for composite
electrodes.

Electrolytes

The electrolyte phase of electrochemical cells is an ionic conductor
and can be a liquid, solid, or gas.  The development of new types of
electrolytes will open up attractive opportunities for new and improved
electrochemical processes and devices.

Aprotic solvents are attractive for electrochemical processes and
devices for which the solvent must be stable over a wider range of
voltages than is possible with aqueous solutions.   Most of the recent
research on aprotic solvents for electrochemical applications has
focused on their use in lithium batteries, but such solvents are also
attractive for electro-organic synthesis of high-cost organics such as
drugs, where the higher cost and lower conductivities of such nonaqueous
electrolyte solutions are not much of a deterrent.  Research
opportunities in this area include the identification of aprotic
solvents with higher conductivities plus greater electrochemical
stability at more cathodic and anodic potentials.   For battery